We studied the epidemiology of invasive disease caused by Streptococcus pneumoniae in 1995 among 1.9 million residents of Dallas County, Texas. The sociodemographic characteristics and chronic medical conditions of 432 patients were identified through active, population-based surveillance and review of medical records. The incidence of disease was 22 cases per 100,000 personyears and was highest for children õ2 years of age (136 cases per 100,000 person-years) and for adults §65 years of age (80 cases per 100,000 person-years). Twenty percent of isolates were nonsusceptible to penicillin; the highest rates of resistance were among the youngest and oldest age groups (28% and 22% of isolates, respectively). An increased incidence of disease was associated with low income (42 cases per 100,000 person-years) and black race (39 cases per 100,000 person-years). The frequency of most chronic medical conditions increased with age; smoking, heavy alcohol use, and infection due to human immunodeficiency virus were most common between 30 and 64 years of age. Of otherwise healthy patients 30 -64 years of age, 47% were current smokers, an association requiring further investigation. Characterizing groups at risk for invasive pneumococcal disease could aid in the development of prevention programs and increase the benefits from wide use of effective vaccines.
The importance of Streptococcus pneumoniae as a cause fluid). All isolates from a patient were considered one case unless the interval between collection of the isolates was ú30 of serious infection has been widely reported, especially for the very young and the elderly [1 -10] . Considerable research days. The laboratories of 26 area hospitals and one health maintenance organization, a reference laboratory for outhas also established an association between disease and selected chronic medical conditions [4, 5, 9 -11]. The increasing patients, and the office of the Medical Examiner of Dallas were sources of cases. Data were not available for patients whose prevalence of S. pneumoniae nonsusceptible to antibiotics and the anticipation of more effective vaccines have highlighted cultures were processed by two laboratories that primarily served outpatients in a multistate area. The age and address of the importance of identifying groups in the population at high risk of pneumococcal disease [8, 10] . Few studies of large each patient and the site and date of the culture were provided by the laboratory. The records of the laboratories were reviewed urban communities in the United States have included socioeconomic status and behavioral factors as risk markers [4, 7] .
semiannually to identify cases that were not reported. We describe the epidemiology of S. pneumoniae disease in
The identification of S. pneumoniae and testing for penicillin Dallas County, Texas, in 1995, focusing on the association susceptibility were done by the reporting laboratory. The between this disease and medical and sociodemographic facmethod for determining penicillin susceptibility for 93 isolates tors.
was an oxacillin disk diffusion test (susceptibility was defined by a zone of inhibition of §20 mm) [ [15] . Medical records were obtained for 430 patients (99.5%); records were missing for two patients aged 47 years and 60 years. Polymicrobial cultures were reported in eight cases (2%) (specimens included blood, n Å 3; lung tissue, n Å 2; a joint, n Å 1; peritoneal fluid, n Å 1; and pleural fluid, n Å 1). The microorganisms isolated in addition to S. pneumoniae were group B streptococcus, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, Candida albicans, Neisseria species, and nontypeable Haemophilus influenzae.
Twelve patients had had two or more episodes of S. pneumoniae disease since 1992 at intervals of 1 month to 3 years; one patient had had three episodes, and one had had four episodes. Eleven of the 12 patients had chronic medical conditions. Two sets of co-primary cases involved siblings: 3-and 8-yearold brothers in one household, and 11-and 15-year-old brothers come and race/ethnicity (white non-Hispanic and ''other,'' Hisin a second household. Exposure at a nursing home was repanic, and African-American) in the population.
corded for 21 patients (19 residents and two staff members). Four age categories were defined for purposes of analysis:
Two cases occurred in two homes, and three cases occurred in 0 -1 year, 2 -29 years, 30 -64 years, and §65 years; age groups two other homes at intervals of 2 days to 5 months. with similar incidences of disease were combined. x 2 tests for The overall incidence of disease was 22 cases per 100,000 two-tailed hypotheses with a significance level of .05 were person-years (95% CI: 20, 25). The highest incidences were used to compare the rates of disease and the distributions of among children õ2 years of age and among adults §65 years characteristics (EPILOG; Epicenter Software, Pasadena, CA).
of age: 136 cases per 100,000 person-years (95% CI: 109, Confidence intervals for the incidence rates were calculated 167) and 80 cases per 100,000 person-years (95% CI: 67, 95), by using the Poisson distribution (EPISTAT; Epistat Services, respectively (figure 1). The lowest incidences were in the secRichardson, TX).
ond and third decades of life: seven cases per 100,000 personyears (95% CI: 5, 9). A low rate of disease was also observed for adults 30 -64 years of age: 19 cases per 100,000 personResults years (95% CI: 16, 22) . Of all cases of culture-proven invasive S. pneumoniae dis-
The most common diagnoses were pneumonia (282 patients ease that occurred in Dallas County in 1995, 432 cases were
[66%]) and bacteremia without a focus (106 patients [25%]) in 427 residents of Dallas. The ages of the patients ranged from (table 1 ). Of 413 isolates tested (96%), 81 (20%) were nonsus-2 months to 100 years (mean age, 41 years; median age, 44 ceptible to penicillin, with rates of nonsusceptibility for isolates from children õ2 years of age and from the elderly ( §65 years years); 55% of the patients were male. Seventy-one percent of NOTE. Data are number (%) of patients in each age group. * Fourteen patients (3%) had more than one diagnosis: pneumonia and meningitis (4), pneumonia and septic arthritis (3), pneumonia and peritonitis (2), pneumonia and pericarditis (1), meningitis and septic arthritis (2), meningitis, endocarditis, and orchitis (1), and septic arthritis and endocarditis (1) . † Obtained by x 2 analysis of frequencies across the four age categories, except as indicated below. ‡ Patients 0 -1 year vs. patients §2 years of age. § Other diagnoses: 0 -1 year of age: septic arthritis (1 patient) and cellulitis (2); 2 -29 years of age: septic arthritis (3) and peritonitis (1); 30 -64 years of age: septic arthritis (4), peritonitis (4), endocarditis (3), orchitis (2), cellulitis (1), and pericarditis (1); §65 years of age: septic arthritis (2), cellulitis (1), and abscess (1).
x Significance level not calculable.
/ 9c48$$mr44 02-05-98 21:39:47 cida UC: CID of age) exceeding the rates for isolates from patients 2 -29 current smokers (16% of patients) had chronic lung disease; 47% of patients without conditions for which vaccination is years and 30 -64 years of age (table 2). Rates of hospitalization and death increased with age. Death rates were similar for indicated were current smokers.
Estimates of the population prevalence were available for patients infected with penicillin-nonsusceptible and penicillinsusceptible strains (12% vs. 15%, P Å .70).
sickle cell anemia, HIV infection, chronic lung disease, smoking, and heavy alcohol use; each was associated with an increased rate of pneumococcal disease (table 4) . The high pro-
Influence of Chronic Medical Conditions
portion of disease attributable to smoking and heavy alcohol use in the middle-age group (etiologic fraction) reflected the Fifty-nine percent of patients (n Å 254) had a condition for prevalence of these conditions in the population. which pneumococcal vaccine is recommended [16] ; pneumococcal vaccination was documented in the records of eight patients (2%). Among patients õ2 years of age, 7 (8%) had
Risk Markers for Disease: Race/Ethnicity and Income
conditions associated with an increased risk of pneumococcal disease, including sickle cell anemia (n Å 2) or disease of the The incidence of pneumococcal disease among African Americans was higher than that among white non-Hispanics: heart (n Å 3), liver (n Å 1), or kidney (n Å 1). (table 5 ). An inverse relationship between correspondence between the health of Hispanics (particularly Mexican Americans) and white non-Hispanics has been shown income and the rate of disease was observed for adults §25 years of age but not for patients õ25 years of age (table 5) .
for other health indicators [20] . In contrast, the incidence of pneumococcal disease among young children did not vary with income. Information about in Dallas ensured a high level of case ascertainment. We believe the number of culture-proven cases missed was small. It is attendance at day-care facilities was unavailable from the medical records in our study. We speculated that exposure of midrecognized that cases of proven invasive disease represent an underestimate of serious pneumococcal infections. The results dle-income and high-income children to day care raised the risk of disease to the level observed among low-income chilof our study and others suggest that the rate of invasive pneumococcal disease in urban areas of the United States has been dren. Both attendance at day-care facilities and low income have been implicated as risk factors for pneumococcal disease relatively stable over the last decade despite increases in the prevalence of nonsusceptible strains of S. pneumoniae [4, 8] .
[ 22 -24] ; greater use of day care has been reported for children in middle-and high-income families than for those in low-A strength of our study was the diversity of the population, which allowed estimation of the incidence of disease in groups income families [25] . A high proportion of the patients in our study were candidefined by race/ethnicity and income as well as by chronic medical conditions. The high rate of pneumococcal disease dates for pneumococcal vaccines because they were §65 years / 9c48$$mr44 02-05-98 21:39:47 cida UC: CID
